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TITLE: COILED TUBING SCREEN 

INVENTOR; Bennett M. Rfchard and Bonn A. Von 

FIELD OF THE lKfyPMj]rtM 

^^ofthblrwenfonrelaiBstodown^ 
•red on colled tubing where the tubing can also bo expanded against the 
screen to push ft against the wefcom. 

BACKGROUND OF THE INVENT ION 

m MJicaJ completions in the past metallic screens have been inserted 
on rigid cr coiled tubing into a zone h the priorto 
producing the zone, sand particles worn delivered outside the screen in a 
tecnnkiuetoicwesgn^pacidnp. Screens haw also been used that come 
prepadadwRh a sand layer as an *mtot»9mtaMt# vw * pa M ni 
techniques or to be used in conjured wifc the placement*^ 
theecreen. Tr»gnwelpa£ldr>g procedures esc^^ 
done ten uncertainties as to whether t» sand had been suffictertyo^ 
uniionnly tn the annular space eo as to provide an effective gravel pack. 
AddftfcxtaDy. the gravel p* 

a«i required the use of surtoe^A>nert to 

ment In the weBbore. Another disadvantage of tradBooai gravel packing 

procedures is that an amuilars|)acearourd the screen 1^ 

the gravel could be placed there. The end result was the inside diameter 

within the screen was necessarBy smal to allow for the presence of the 
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annular space. This constriction In size could also adversely affect the pro- 
duction of foe formation to the surface. 

In using certain drilling techniques, particularly in unconsofldated for- 
mations, the drilling mud would form a barrier adjacent the wellbore which 
cause subsequent plugging when the production began, even wtti screens 
and gravel packs befog deployed. 

A more ideal situation for producing a fomwBonte to leave the weDbore 
tofts drifted state so as to create the least amourt of disturbance to the for- 
mafion which has Just been doled Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
theforrtiaiionaswelesincom 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a weD to be 
produced through a screen wither This objective 

is accompfished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the wellbore 
and be porous enough wfth sufficient open area to allow production from the 
formation. Another objective is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
which can be preperforated for a support forte screen. Another objective is 
to protect foe screen during deflvwy to foe desired kxafi«ifo the welibore by 

2 
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PfflgF DESCRIPTION OFTMft pf^uif^ 

tus expanded against theweHbore. 



(2-2 of Figure 1. 

^* b ^««*nvlew«fRBure 2 shown before expansion of 1he 
^tubea^ttos^^^ «Pansionof1he 

R0«e 4 b . seg^ ^ ^ ^ ^ Jon ^^ 
TAILED DESCfilPTinw ne tuc P r,r--. ^ 



^Ths preferred embody is A 

c^«*igrealiOcsrteaacoi«nyo» 

ofj^lspreferabVn^t^.p^ 

^aeenlnF<g U »4.eegni« rt l2h^.pii^ rt 

be arrangedh^order either rarrforocrinre^ Theaegment 

other krK^te^uea^hary order. TrwdesfrBbtegodtetonaveap- 

P«wlmat^a30or40peicentop^ 

a tubular shape. The segment 12 can be nxledlongj^^ 
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16 and 18 are brought together to make a tagitudfnal seam which la welded 
or otherwise dosed up. Alternatively, the segment 12 can be spirafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of aegment 12, 
This should be compared to roKng the segment 12 Into a tube where its width 
determines the diameter of the tube that is fcnned when edges 16 and 18 are 
aflgned and joined in a technique well known in the art 

The openings or holes 14 can be put on the tubing rr^ from segment 
12 for only a portion oflhe coiled tubing string 20. The segment 12 can be as 
long as the finished colled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quickly run into the weltoore 22 to place the perfo- 
raxeo segm e n t or segm ents ax me oosgso w ca oo ns. 

Figure 2 shows In section the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metalQc or composite or other 
rKXvnetaiGc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cetl fflter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open ceQ structure akin to a sponge 
material such as is available from Mosites Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suft The 
significant feature of the filtering material 28 Is that it is flexible. Thus, when 
the string 20 is preformed Into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulling it through a die, the filter material 28 

4 
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canthenbeappfiedoverftasshewninRgureS. Thereafter, when the mate- 
rial 28 te property positioned In tha weflbore, a known expansion tool illus- 
trated schemata*/ as 30 in Figure 1 can be inserted hto the string 20 to take 
the Initial shape shown in Figure 3 and expand the string 20 under the rater 
material 28 to a rounded shape «i shown in Figure 2. As a result the filter 
material which is flodbie expands wflh toe underlying tubular 20 as tto shape 
of tubular 20 changes from that of Figure 3 to that of Figure 2. 

A cover material 32 can overlay toe ISter material 28 for running in, eo 
as to protect the fitter nuttertal 2t from gauges or cuts during run-to. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. ft can be a etastcrnerte material trutfl^^ 
slightest expansion of toe underlying axnigated tubular 20 as shown h Rgure 
3. Other materials for toe cover 32 can be employed wflhouaepaifing from 
the spirt of the invenlkxion^ 
eMnated. Arnaieriaiwhicholssotwtoorbc 

also beernpfoyedasaoover 32 such toal ft w« no longer be in the way when 
it is desired to put toe wefl In production. 

Signitksm expansions voiurm 
shape of the tubutar 20 from toe ccrnsjatod shape, auch as shcvm for exa^ 
plain Figure3 to the rounded shape as shown in Figured While a particular 
four-iobe arrangement of the oonugated shape is shown in Figure 3. other 
initial chapes are within the purview of the invention. The significant thing is 
that tha underlying support structa which comprises 
of foe siring 20, as shown in Figures, is capabte of votun^calry expanding 
so as to bring the fitter material 28 Into contact wlfo toe weflbcte as cMed. 

s 
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The initial corrugated shape also permits insertion in smaller wetlbores. The 
Initial shape does not have to be corrugated. It can be round and be ex- 
panded downhote. 

This technique is particularly advantageous In under-balanced dnTfing 
5 where circulating mud is not used. In these situaflons, particularly where 
shale Is encountered, the advantage of thte type of drttrngm 
use of the apparatus and method as described. The tafflaJ shape of the 
weUbore is retained by the assembly when the string 20 Is expanded under 
tie fitter material 28 so as to push the filter rnatenal&upagairistfhewellbofe 

10 34. in so doing, the formation can be alowed to flow through the fBtwmats- 
rial 28 without the presence of an annular space around the outside of the 
mter material The traditional gravel packing is eliminated and the flow area 
wBNn the tubular 20 after it has been expanded to a rounded shape te larger 
than it otherwise would have been using a traditional gravel pack which 

is reo^ires the annuto space for the gravel 
eter Inside the screen. 

It should be noted that it is within the purview of this Irtventkm to pro- 
duoe a formation through tha use of a colled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 

20 openings 14 can be used in conjunction with tradfflonaJ gravel pack tech- 
1W4U88 id proGuoe a iwrnauon. in in© preretTea eniDoairneni, me open cob 
fitter material 28 preferably matte of itfi elastic preferably elasto roctlc material 
such as Viton is overlaid on the corrugated tubular 20 as shown in Figure 3. 
The stretchable qualities of the fitter material 28 allow Its use in conjunction 

25 wfth an Wtialty corrugated tube 20 as shown In Rgure 
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M».ii«!aftowtubeaotoaotasaau«cienty 

rial 28 when expanded toils rounded form. The openings in material 28 do 

rwt expand eubstan^ Additionally, open 

areaainlube20c8nbee«riio^«20to40percertwhto 

20 in the perforated area sufflctsrtf column strength to be advanced to the 

proper depth. 

It is also wRMn the purview of the iwmntfon to provicte a tDier material 
28 over a caned tubing string audi aa 20 wNch Is perforated wtm notes 14 
without initiany corrugating the tube 20 under the filter material 28. This 
assembly can be expanded in an WfiaJ rounded state to push material 28 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
The use of a flexible material for the Her material 28 gjvespredictabto open- 
tag sizes and holds the formatkm in la mart state when to tw expanded 
potior as siwwn in Figured Upon expansion, the tuba material so with the 
finer material 28 around It act as a perforated casing for the purposes of 
production from the formation. 

The roinforcinfl grid 26 can be a layer that overlays the tube 20 as 
shown In Figure 2, orftoan be aalniGM 
28. TheisMofceriiertaOaanbe 

alsand is generally an open weave. However, other structures can be err^ 
ployed without departing from tr» spirt of the inventloa 

It is also within the purview of the invention to use an Initially round 
cross section for the tube 20 under the fOer material 28 and mechanically 
expand the conibinaBon against the However, the preferred em- 
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bodtment involves the use of a corrugated tut* under fftter 28 material so that 
greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the weflbore. 

In the preferred embodiment the openings 14 are round. Rounded 
openings provide a better structural Im^grtty of the tube a fter exp aiu don than 
tnttteJ openings which are slotted. Using matertate such as staJrdess steel 
316L, yfekt strengths of 30,000 to 80,000 pel can be obtained. 

It Is also wiWn the scope of the Invert 
tfen farce on the corrugated tube 20 to get it into trie rounded poeltkxi shown 
In Figure 2 euch that the later 28 engages the weBborewIm a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weUbore to enlarge it 

The expansion teohr*|uee which are tatown can be used to change the 
configuration of the corrugated tube 20 under the fitter material 28 to a 
rounded shape. These can include o^vtoeswhiehern^ 
pushed or nuted through «» tubular or any other dnMn^devloevihteh entails 
the use of rollers which can be actuated radlaly outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those sWIed In the wt wl appreciate 
and method as described above. In lateral compiefiorw there is some uncer- 
tainly as to the oTstribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
rnutatjononfjroducfionfrc^ In certam applications 

Involving unconsolidated shale formations, dnTBng with mud can create an 
Impervious cake on the weflbore wafts which wO be detrimental to future 

8 
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production when used with traditional gravel packirig techniques. AcconSngly. 
since ft is more advantageous to alow the tormatton to begin producing when 
It is as dose to its natural state as possible, the concept cif producing through 
cofledtubtogwrtetrieapparatosa^ 

theproductkmpceslble^«efaRnaffoa Accordingly, an open cell filtering 
material such as 28 which can be stretched b preferred to oombina^ 
anundertytngcoftedtubrngrnaienel*^ 

gated Ir t BatcowWontoaround^ The open eel tWer material 

28 can be pushed firmly against the formation where ft can easfly resist 
longitudinal flow due to the smafl pressure increments InvoArad In flow 
direction. The opening size in the tBter material 28 is predictable and the 
assembly can be protected tor deBvery to the desired localkm with the oover 
stmctureeOmlnatedpneftoof{Junnotr«o 

with the underlying tube 20 below it While various types of mechanical 
expansions of the underlying tube 20 torn a conugated state to a rounded 
state have been described, other techniques to push the fitter rnateriaJ 28 
against the wefltore write support 

pipe having a targe open area, in toe order of 20 to 40 percent are ateo in the 
purview of the Invention. The reireorcfog layer which can be between the tube 
and the fitter material 28, or within trwfltoniaterial20 ( p^everteextmsionof 
the filter material 28 through the 0f)entigal4inthebaseplpeortube20,as 
shown In Figure 2. 

The foregoing disclosure and ascription of the Inversion ere inustratfve 
and explanatory thereof, and vattous changes m the size, shape and materia 
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ate, as well as in the details of the illustrated construction, may be made 
without departing from the spirit of the Invention. 




10 
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CLAIMS 

1 1. A weflboro completion tool assembly, comprising: 

2 a perforated body made of an expandable mated* 

3 a filter assembly mounted over aaid perforated body to as to 

4 cover the perforata* in aaJd body. 

5 a tool acting on said body to expand tt and said filer mounted 

6 arc^* to altow saw faer to m<we toward tte 



1 2. The assembfy of dafm 1, further comprising: 

2 a protective cover for aaJd filter assembly which is removable 

3 downhote. 

1 3. The assembly of daimi, wherein: 

2 saidexperKtabfemaiarleJtoconugat^ 

3 the wellbore, whereupon aaid tool expands said corrugations to move said 

4 fitter toward the surface defining theweflbore. 

1 4. The assembfy of daim3, wherein: 

2 said bodyassumesarounded shape after exp 

1 5. The assembly of daknl, further comprising! 

2 ireinforcen»ent between aaW body 

3 support said fitter assembly in the area of aaid body perforations. 



ti 
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1 6. The assembly of daim 1 , wherein: 

2 said perforated body comprises a segment of a coBed tubing 

3 string. 

1 7. The assembly of daim 6, wherein: 

2 said segment has an open area to the range of up to about 40%. 

1 8. The assembly of daim 6, wherein: 

2 said segment is flexWe. 

1 9. The assembly of cialm 6. wherein: 

2 said segment is made from a flat member which is rolled into a 

3 tube with a sealed longitudinal joint 

1 10. The assent of daim 6, whereto: 

2 safcisegment is made from a flat member and rolled spirafly to 

3 a desired diameter hatfngte 60^ 

1 11. The assembly of daim 3. wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 string. 

1 12. The assembly of daim 11, forth* ©oniprtstog: 

2 aretoforcemert between saJdtwty 

3 support said fitter assembty to foe area of said body perforations. 

12 
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13. The assembly of datm 12, farther comprising: 

a protective cover for said filter assembly which is removable 

downhole. 

14. A method otwefl completion, comprising: 

tunning In atabutar body wBh perfaraflons and a fitter assembly 
mounted over (he perforations on fte body. 

expanding the tubular body downhote. 

15. The method of datm 14. farther comprising: 
provkfinge protective covering 

removing the protecfive covering dosmnole. 

16. The mettiod of cteJm 14, farther converting: 
cemjgafing said tubular body; 

altering seJd conugaflng Into a rounded shape by virtue of said 

expanding. 

17. The method of claim 14, further comprising: 

engaging the weflborowBh the fiaar oa aenfifrduotosaMex- 

panding; 

using a segment of cosed tubing as said tubular body. 
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f 18. The method of daim 14, further comprising: 

2 providing a support between said tubular body and said filter 

3 assembly. 

1 19. The method of daim 14, further comprising: 

2 provkflng an open area on satdlubuiar body of up to about 40%. 

1 20. The method of daim 17, further comprising: 

2 corrugating said tubular body. 

3 altering saM corrugating into a rounded shape by virtue otsaW 

4 expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion ****** claimed ln ' lain 
21. wherein -aid .creen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore- 

23 A wellbore completion assembly - claimed in claim 
22' wherein the scr~n. in«H. U expand- *o a. to 
pL^tUfr material directly against the wellbore. 

2 4. A wellbore completion as.es4.Xy " cl ^<£ ^ 
22 or 23. wherein the filter material is flexible. 

25 A wellbore completion assembly as claimed in any of 

25. A we j. *■ . diBDOS ed on coiled 
claims 21-24. wherein said screen is dispose* 

tubing. 

2Q 26 a wellbore completion assembly as claimed in claim 
20 26. a weixw r id coiled tubing is 

25, wherein at least a portion 01 s»«» 

perforated. 

27. A wellbore completion assembly as claimed in claim 
25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

2B A ^Ubore completion assembly « claimed in claim 
r 6 or \7 r^rtherTomprising a reinforcing grid between 
.t nast'plrfox said filter material and at least part 
of thl Perorated portion of said coiled tubing said 
forcing grid substantially preventing extrusion of 
.aid filter material through said perforated coiled 
tubing* 

29. A wellbore completion assembly as claimed in anyof 
claims 25-28. wherein at least a portion of said coil- 
tubing is initially corrugated in shape. 



25 
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30- A wellbore completion assembly as claimed in any of 
claims 21-29 , further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings* 
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